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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group I directed to a medical pump, and 
further of the species of Fig. 1 in the reply filed on 26 June, 2007 is acknowledged. 

2. Claims 4-6 and 13-22 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected invention or species, there being no 
allowable generic or linking claim. Election was made without traverse in the reply filed 
on 26 June, 2007. 

Per telephonic interview conducted between the examiner and Mr. Michael 
Crabb on 10 July, 2007, claim 6 was recognized to be drawn to species 4 of the 
previous election requirement, and is accordingly added to the above list of claims 
withdrawn from consideration. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-3, 7-12, and 23-30 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

5. Regarding claim 1 , the sixteenth line of the claim recites "a pump cycle." As line 
3 of the claim also recites "a pumping cycle," it is unclear whether these limitations refer 
to a single cycle or to distinct cycles, and if the latter, what constitutes the distinction 
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between those cycles. The use of these terms without further clarification in the claim 
renders the claim indefinite. 

6. Regarding claim 7, on line 2, the claim recites "a stroke frequency," a limitation 
also recited in line 17 of claim 1 from which claim 7 depends. This creates an ambiguity 
as to whether a single or plurality of stroke frequencies are being claimed, rendering the 
claim indefinite. 

7. Claim 9 recites the limitation "the pump cycle" in line 4 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. It seems likely that this 
should instead read "the pumping cycle," and the examiner suggests amending the 
claim to that effect. 

8. Further regarding claim 9, the claim recites the limitation "a beginning of the 
pump cycle." Since the pump cycle is, by definition, cyclical, any point within the cycle 
may be labeled the beginning. Therefore, the scope of protection sought by this 
limitation is not made clear and the claim is thereby rendered indefinite. 

The examiner suggests altering "a beginning" to "a beginning of a compression 
stroke," or something similar which more clearly defines the scope of protection sought 
by the claim. 

For the purposes of this office action, this limitation will be construed as "a 
beginning of a compression stroke." 

9. Regarding claim 10, the claim recites the limitations "the middle of the pumping 
cycle" and "the start of the pumping cycle," on lines 7-9 of the claim. There is 
insufficient antecedent basis for these limitations in the claim. Further, for the same 
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reasons as the limitation "beginning of the pump cycle" in claim 9, these limitations do 
not adequately define the scope of the invention. 

For the purposes of this office action, these limitations will be construed to mean 
"the end of the compression stroke of the pumping cycle" and "the start of the 
compression stroke of the pumping cycle" respectively. 

10. Claim 23 recites the limitation "the pump cycle" in line 20 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. It seems likely in this case 
as well that this limitation should read "the pumping cycle," and the examiner suggests 
amending the claim to that effect. 

1 1 . Regarding claim 25, the fifteenth line of the claim recites "a pump cycle." As line 
4 of the claim also recites "a pumping cycle," it is unclear whether these refer to a single 
cycle or to distinct cycles, and if the latter, what constitutes the distinction between 
those cycles. The use of these terms without further clarification in the claim renders 
the claim indefinite. 

For the purposes of this office action, claims 1 and 25 will be construed such that 
the limitations "pump cycle" and "pumping cycle" both refer to a single pump cycle. 

Claim Rejections - 35 USC § 102 

1 2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 
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13. Claims 1-9, 1 1 and 25 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Epstein et al. (US. 5,464,392). 

14. Regarding claim 1 , Epstein et al. teach a medical pump for use with a pumping 
chamber (20), comprising: 

- a pumping element (1 98) adapted to intermittently pressurize the pumping 
chamber (20) during a pumping cycle 

- a pressure sensor (40 or alternatively 308) adapted to detect the pressure 
exerted by the pumping element (198) on the pumping chamber (20) 

- a position sensor (see col. 19, In. 40-47, col. 20, In. 21-31) operatively 
associated with the pumping element (198, operatively associated through 
pumping piston 272 (also apparently mislabeled 276 in col. 19, In. 41)) to 
detect the position of the pumping element (1 98) 

- a processing unit (48) in electronic communication with the pressure sensor 
(40 or 308) and the position sensor 

- a memory (404) coupled to the processor unit containing programming code 
executed by the processing unit to process pressure data from the pressure 
sensor and position data from the position sensor (col. 28, In. 44 to col. 29. In. 
3, also equations 1-2 in col. 31) to determine a calculated stroke volume of 
the pump for a pump cycle and to adjust a stroke frequency (col. 27, In. 25) of 
the pump to compensate for variation between the calculated stroke volume 
and a desired dosage rate. 
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1 5. Regarding claim 2, Epstein et al. teach that the pressure transducer (40 or 308) 
is the only pressure sensor included in the medical pump. 

16. Regarding claim 3, Epstein et al. teach that the pressure transducer (40 or 308) 
is directly connected to the pumping element (198, see col. 19, In. 30-39). 

17. Regarding claim 7, Epstein et al. teach that the programming code executed by 
the processor sets a stroke frequency (col. 27, In. 25) for the desired dosage rate based 
on a nominal stroke volume (A*100 or A*88, col. 31, In. 12-18) and adjusts the stroke 
frequency to compensate for variation between the calculated stroke volume and the 
nominal stroke volume (according to equations 1-2 in col. 31 ). 

18. Regarding claim 8, Epstein et al. teach that their pumping chamber has an outlet 
valve, and that the programming code executed by the processing unit processes 
pressure data from the pressure sensor to determine when the valve opens (col. 32, In. 
5-8). In this interpretation, the processing unit is processing the pressure data in order 
to determine when to actuate the valve, rather than processing the pressure data so as 
to identify from the pressure state of the pumping chamber when the valve has opened. 

19. Regarding claim 9, Epstein et al. teach that the programming code executed by 
the processing unit processes pressure data and position data to determine a calculated 
pressurization volume from a beginning of the pump cycle to the point when the outlet 
valve opens, and uses the calculated pressurization volume to determine the calculated 
stroke volume. 

In particular, in relation 1 in column 31, a distributed version of the expression 
would contain the term A*N2, which constitutes a calculated pressurization volume, and 



Application/Control Number: 10/810,123 Page 7 

Art Unit: 3709 

is used in that expression to calculate the effective volume, which constitutes a 
calculated stroke volume. 

20. Regarding claim 1 1 , Epstein et al. teach a cassette (shown In Fig. 4) for defining 
the pumping chamber (col. 3, In. 8-16). 

21 . Regarding claim 25, Epstein et al. teach a medical pump for use with a cassette 
(as shown in Fig. 4) having a pumping chamber (col. 3, In. 8-16), comprising: 

- a pumping element (198) adapted to intermittently pressurize the pumping 
chamber (20) during a pumping cycle 

- a pressure sensor (40 or 308) adapted to detect the pressure exerted by the 
pumping element on the pumping chamber 

- a position sensor (see col. 19, In. 40-47, col. 20, In. 21-31) operatively 
associated with the pumping element (198, operatively associated through 
pumping piston 272 (also apparently mislabeled 276 in col. 19, In. 41)) to 
detect the position of the pumping element (198) 

- a processing unit (48) in electronic communication with the pressure sensor 
(40 or 308) and the position sensor 

- a memory (404) coupled to the processor unit containing programming code 
executed by the processing unit to process pressure data from the pressure 
sensor (40 or 308) and position data from the position sensor (col. 28, In. 44 
to col. 29, In. 3. also equations 1-2 in col. 31) to determine a calculated stroke 
volume of the pump for a pump cycle and to adjust a stroke frequency (col. 



Application/Control Number: 10/810,123 Page 8 

Art Unit: 3709 

27, In. 25) of the pump to compensate for variation between the calculated 
stroke volume and a desired pump flow rate. 

Claim Rejections - 35 USC § 103 

22. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

23. Claims 10 and 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Epstein et al. in view of Madsen et al. (US 4,850,805). 

24. Regarding claim 10, Epstein et al. substantially teach the invention of claim 9 
from which claim 10 depends (see above rejection of claim 9 under 35 U.S.C. 102(b) for 
detailed discussion). Epstein et al. do not teach the calculation of stroke volume using a 
ratio of pumping chamber expansion (hereafter, "pumping chamber expansion" will be 
used interchangeably with "compliance"). The patent to Madsen et al. is directed to a 
pump control system for a cassette type medical pump. In particular, Madsen et al. 
address the problem of accurately measuring the flow volumes of this type of pump, 
(col. 1, In. 32-43), especially due to compliance errors. Madsen et al. teach the 
following method for control of an infusion pump: "The pumping pressure peak during 
pumping and the pressure minimum during filling are detected to determine the portion 
of a pumping cycle required to make the transition between these two pressure levels. 
The difference between the two pressure levels divided by the transition portion of the 
pumping cycle gives a measure of the compliance of the pump chamber. The ratio of 
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the compliance measure to the total cycle, when multiplied by the nominal chamber 
volume, gives a measure of unpumped volume, which is subtracted from the nominal 
volume to give the volume actually pumped during a pump cycle," (abstract, Madsen et 
al.). Further, Madsen et al. teach that their "control technique gives particularly precise 
control at low fluid delivery rates where precision is especially important," (Madsen et 
al., col. 2, In. 10-12). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to use the pressure data collected by the pressure 
sensor of Epstein et al. to calculate the actual volume of fluid pumped, correcting for 
compliance, in order to more accurately control volumes pumped at low rates. In 
particular, it would have been obvious to one of ordinary skill in the art to program the 
processing unit to determine a change in pressurization volume by subtracting the 
calculated pressurization volume from a nominal pressurization volume, determine a 
change in stroke volume by multiplying the change in pressurization volume by a ratio of 
pumping chamber compliance at the end of the compression stroke of the pump to the 
compliance at the start of the compression stroke, and determine the calculated stroke 
volume based ori the change in stroke volume. 

25. Regarding claim 23, the combined references teach a medical pump for use with 
a pumping chamber (Epstein et al., col. 3, In. 8-16), comprising: 

- a pumping element (Epstein et al., 198) adapted to intermittently pressurize 
the pumping chamber during a pumping cycle 

- a pressure sensor (Epstein et al., 40 or 308) adapted to detect the pressure 
exerted by the pumping element on the pumping chamber 
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- a position sensor (Epstein et al., see col. 19. In. 40-47, col. 20, In. 21-31) 
operatively associated with the pumping element (Epstein et al., 198, 
operatively associated through pumping piston 272 (Epstein et al., also 
apparently mislabeled 276 in col. 19, In. 41)) to detect the position of the 
pumping element (Epstein et al., 198) 

- a processing unit (Epstein et al., 48) in electronic communication with the 
pressure sensor (40 or 308) and the position sensor 

- a memory (Epstein et aL, 404) coupled to the processing unit, where the 
memory contains programming code executed by the processing unit to 
process pressure data from the pressure sensor and position data from the 
position data from the position sensor (Epstein et aL, col. 28, In. 44 to col. 29, 
In. 3, also equations 1-2 in col. 31) to: 

- set a stroke frequency (col. 27, In. 25) for a desired dosage rate based on 
a nominal stroke volume (A*100 or A*88, col. 31 . In. 12-18) 

- determine when an outlet valve of the pumping chamber opens (col. 32, 
In. 5-8) 

- determine a calculated pressurization volume from a beginning of a 
compression stroke of the pumping cycle to the point when the outlet 
valve opens (col. 31 , relation 1 , A*N2) 

- determine a change in pressurization volume by subtracting the calculated 
pressurization volume from a nominal pressurization volume (col. 31, 
relation 1 ) 
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- determine a change in stroke volume by multiplying the change in 
pressurization volume by a ratio of pumping chamber compliance at the 
end of the compression stroke of the pumping cycle to the pumping 
chamber compliance at the start of the compression stroke of the pumping 
cycle (according to the combination) 

- determine a calculated stroke volume based on the change in stroke 
volume (according to the combination), and 

- adjust the stroke frequency to compensate for variation between the 
calculated stroke volume and the nominal stroke volume (according to the 
combination). 

26. Regarding claim 24, the combined references teach the use of a cassette for 
defining the pumping chamber (as shown in Fig. 4 of Epstein et al). 

27. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Epstein 
et al. in view of Hoist et al. (US 2003/0055375). 

28. Epstein et al. substantially teach the invention of claim 1 from which claim 12 
depends (see above rejection of claim 1 under 35 U.S.C. 102(b) for discussion). 
Epstein et al. do not teach the practice of averaging multiple calculated stroke volumes 
to produce a single calculated stroke volume. The patent to Hoist et al. is directed to a 
pumping control method for a cassette pump. In particular, Hoist et al. teach the 
acquisition of pressure samples, and that "the plurality of samples are averaged to 
minimize any pressure sensing variations," (paragraph 35). As discussed above, the 
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calculated stroke volume is in part dependent upon the pressure data. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide a calculated stroke volume comprising multiple calculated stroke volumes 
averaged together, in order to minimize the effects of pressure sensing variations in the 
calculations. 

29. Claims 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Epstein et al. in view of Butterfield (US 2001/0007636). 

30. Regarding claim 26, Epstein et al. teach a medical pump for use with a cassette 
(see Fig. 4) having a pumping chamber, comprising a processing unit (Epstein et al., 
48) and a memory (Epstein et al., 404) coupled to the processing unit, wherein the 
memory contains programming code executed by the processing unit to control 
operation of the pump to deliver a desired flow rate. Epstein et al. do not teach the 
particular values of a flow rate of about 1 ml/hr, bolus volumes less than 2 microliters or 
intervals of no more than twenty seconds. The patent to Butterfield is directed to a 
system and method for increased flow uniformity in an infusion pump. In particular, 
Butterfield teaches that the "need for minimal fluctuation of the flow rate can become 
most acute in the lower ranges of flow typically produced by commercial peristaltic 
infusion devices, such as the range from 0.1 to 1 .0 ml/hr," (Butterfield, paragraph 15). 
Further, Butterfield teaches that the Emergency Care Research Institute "rates an 
infusion pumps [sic] flow uniformity as 'excellent' if less than 20 seconds elapse 
between 'flow steps' at the lowest rate programmable,'" (Butterfield, paragraph 16). In 
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one hour, there are 180 periods twenty seconds long. Therefore, at the lowest rate 
discussed by Butterfield above, 0,1 ml/hr, emission of a bolus no less frequently than 
every 20 seconds would engender a bolus volume of no more than 0.56 microliters, 
which is less than 2 microliters. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify the medical pump of Epstein 
et al. so as to employ a bolus volume less than 2 microliters supplied at a frequency 
greater than once every 20 seconds in order to provide an excellent flow uniformity as 
defined by the Emergency Care Research Institute. It would further be obvious to 
continue to use the same small bolus volume at larger flow rates such as 1 .0 ml/hr in 
order to maintain excellent flow uniformity (which would be maximized by most closely 
approximating continuous flow). 

31 . Regarding claim 27, Epstein et al. teach that the medical pump further 
comprises: 

- a pumping element (Epstein et al.. 198) adapted to intermittently pressurize 
the pumping chamber during a pumping cycle 

- a pressure sensor (Epstein et al.. 40 or 308) adapted to detect the pressure 
exerted by the pumping element on the pumping chamber 

- a position sensor (Epstein et al., see col. 19, In. 40-47, col. 20, In. 21-31 ) 
operatively associated with the pumping element (Epstein et al., 198, 
operatively associated through pumping piston 272 (Epstein et al., also 
apparently mislabeled 276 in col. 19. In. 41)) to detect the position of the 
pumping element (Epstein et al., 198) 



Application/Control Number: 10/810.123 Page 14 

Art Unit: 3709 

- wherein the processing unit is in electronic communication (see Fig. 1 , and 
col. 29, In. 20) with the pressure sensor (Epstein et al., 40 or 308) and 
position sensor 

- wherein the memory contains programming code executed by the processing 
unit to process pressure data from the pressure sensor and position data from 
the position sensor to control operation of the pump (see col. 29, calculation 
of flow rate from effective volume, which is based of position and pressure 
data) 

32. Regarding claim 28, the conibined references teach that the memory contains 
programming code executed by the processing unit to control the operation of the pump 
in a closed loop control system. For example, Epstein et al. teaches that "the processor 
is operative in response to the measured pressure data to adjust the reciprocating 
motion of the pumping piston to adapt desired to actual fluid flow rates," (col. 21, In. 54- 
57). Given that "PROM 404 includes preselected address locations thereof the code 
specifying the program for the system I/O and pump control processor 374" (col. 23, In. 
4-6), the processor and memory, together with the program instructions and 
connections to the sensors and actuators, constitute a closed loop control system which 
controls operation of the pump. 

33. Regarding claim 29, according to the combination, it would be obvious to provide 
programming code in the memory to be executed by the processing unit so as to control 
operation of the pump to deliver a flow rate of about 0.1 ml/hr with bolus volumes of less 
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than delivered in increments of not greater tlian twenty seconds between the bolus 
volumes. 

34. Regarding claim 30, the claim is directed to a "flow rate of up to 1000 ml/hr," 
which delineates a range from 0-1000 ml/hr. The combined references teach flow rates 
of 0.1-1 .0 ml/hr which values fall within the range specified. Thus, the combined 
references teach the limitation that the memory contains programming code executed 
by the processing unit to control operation of the pump to deliver a flow rate of up to 
1000 ml/hr. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Philip E. Stimpert whose telephone number is (571) 
270-1890. The examiner can normally be reached on Mon-Fri 8:00AM-5:00PM, Alt. 
Fridays, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jackson can be reached on (571) 272-4697. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information, regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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